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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a profitable heat barrier coating material 
excellent especially in heat insulating property and having a long service life and 
stability by forming a ceramic coating contg. a cubic pyrochlore structure on the 
surface of a metallic substrate. 

SOLUTION: The pyrochlore structure has a chemical compsn. represented by the 
formula, A2B207 (where A is a Gd, La or Y ion and B is an Hf, Ti or Zr ion). This 
structure is used for a coating fit for use at an extremely high temp, by an electron 
beam physical vapor deposition method. It is optimum for a coating in gas turbine 
parts used in a high temp, range. In the case of a gas turbine engine, a pyrochlore 
layer 20 is formed on the outer surface 21 of a superalloy substrate 10 and is 
exposed to a high temp. The inner surface 11 of the substrate 10 is cooled with 
cooled air. 
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[ 0 0 3 1 ] T i , Z rRf>'H f tt. t^TSC^C^ 
&@?§f4£^L-. *^6B^#^«, Ti+Zr+H f (Dm. 

Ci39*nJffii!Q:Si*?Lri.>4. ls|«(CGd, La, Y 
^L^-SH^tt^rWLrc^ (Gd-Latt. % 

^{c«w-r*> . ee-^-c. 02©ta^jf^o^i»ct i 5^ 

G a + L a + Y©t»#>ftSilI*£iHre* r> X i>±& A -i * 

>iiitm^ct^T^5. ±fa-f^->aARo''(' 

[0 0 3 2 ] WtiAVPf P-^Hb^fj©<gC^iK^ 

•s f&sucxie 5 n ^, . mi£to;nn?u- Mt^mt . 
fiiesittmKff 9 ^ < ©^m^^-r. ±te^- -r n ^ 

p - J^B B a{ t-^mt . iS^fiirS^RBiSK^W L r i > * . 
40 ctitt. ±sB{b^5M©RR»ra©M-?»«M*^# < ft 

{fc^u3iTjb^»r{*»6tiai,»«fc9ttis*ftejiwb* 

50 §-SC£CC*?,„ 
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[0033] m&m<mmt, *fc. ts»^mm&<o 

Si (A) {c^-TJ^c. ±z&mazv-~)mj& 
f*B. SI (B) lcm?£>>ts:*$ ;U5filj§(*<fc9fe« 

(aps) -voyy'vX-vxzfv-mt^itcm*-?' 
U-ffiX«iSEE (LPPS) r©iSii^7*P-feXChiq 10 
h velocity oxqen fuel process : H VOF jXUf h -t- 
— > 3 >#> (D GunJfCi^iS^XvX^U 

(EBPVD) M^'^'J>^B, Cft6 

^wr-s 0 Jb^^p^xB^riii&ic^tfj^vp 

mf»©J:5(c. ±I2E BPVD/ntXtt, m 20 
[0 03 5] 13 (A), S3 (B), S3 (C) B. 

#»9i©j|&>< y + ^ - =r 4 > ^©sft o fcia*si/ r 

S3 (A) B. 9HM$S2 l_ttt:^-f P*P-;U 

r 9^=2- rSrW-rsiS^sf* i o*^b-ct,>£. # 

-T) . ±iB^p*P-;i/$ii&©WPiJffi2 1. "Tftfr 

%mttiLtcw&. iSSfcBg^n-So iiBJWH&ffii*© 
jsstfflijfflora^affl-r satst© * - * *s w r . ±t as 

7 -f ;bA^ip?rtfC^ ±fai$*P£Si©Ji#-Lfa?KS#* 

Mc-rsci^-etSo ±ia^ffliJB2 ia>6±ia 40 
^n^o -frmmmic ct -p mswjcfis^ni. cite 

ft*. ±a5LfcJ:$«:. ±fB'W P*P-JHfj£f£B. 

Pi7P-;Wi%S#T*fc©-C'*«9. chKi-jtiS) 
iB££G3-t±T^£^£{g^3-tf£J:MtftoTi>£„ 
[0036103 ( B ) B. ±IBSft 1 0 iiiB^-C p 
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©Wjfift$JfrSr^GTt,>-5>„ H 5tt. & 

#2-tfri^ 0 S3 (C) tt. ±IB$S^3- h 1 5i± 
IB a -f p ^ p-;wi 2 0 ©RS^JfRgSR l 6 (Dttokm~e$> 

•So i(cT;u5^-c**^b^ii2 2«. coaraaptc 

mSG-COT. ±§B^P?P-;i4?Jj£Jf©}£#t4£i& 
[0 03 7 ] *fi«jWT?»*4*J. ±IBfe^3-h±(ca 

f >^<hi^-ofc±iB^3- h±(cr;us -r^^ y 
[0 03 8 ] s e>ccj50©»«rB. ^©-fe^ s ? ?m 

B, ±fB^ -fDi' P -;Uft©gf*©®©±&cJ6;* & 

fit*. c©ii»i3ttfcji«. BBR©a:«*w±L» mm 

X., Xcn6©^ff4©^^©C^<^©ffi^-t±?:^* 

<t ^ tc o r Jfe-r c i 4> -e £ * . 

[0039] 

<H)te^d 1 ) TfBHSSWcB, La,Zr,0 7 (^>^ 

UrC^^b^JUa-T^M^-SilBLa, Z r.O,^ 
-fPi»P-;U^^-y--f F©»iLt«, f&£jgt<t M 
05g14. ttK. *KeJ£tt*W4Ci*sr*S. S4 
B, La,0 3 -Z rO.taS?:. ±13'^^ P ^P-;US: 

#tfta«««rPr*ur^0T(,>*. ±ib^vp^p- 

(La, 0 3 #*$j3 5 mo 1 %) B. *^2 3 0 0 °C 
(4 17 2" F) ©®L*tris^r*>5. 
[0040] S5B. Sz:^*y-'l'3-T©[^e^tti 
tb«U/cH^©L a, Z r , 0,©«ie*tt*SlS©B8» 

^n-Siaa-CB. ±fB^V Pi'P-^Mt^B. ^S{t 

i?jb3r:T©^ie4i*©^]5 o %©^e^tt*in-r„ ± 

IBL a j Z r.CnVa^D-^t^iOfgStt, AS. 

^-^■c*»<fc-e3se^fcy^3-riBitf (^36 g r/c 

m') gS-C*«3. *fi^fcO©^e^tt(C*Jti-rB. 
[004 1 ] ±fB*iJ.«*i L/TB. I^e^tt© 5 0 

Ci^TtS, iSWJ&^X?- K©3-f 
-f>^ffiS£5 0%(B«S-&Si. K«*gPT© 
^U- F9ISH0A«W 1 5 00#>F (6 8 0kg) tc 
WWSWftaiK^frCCfct^TBffiM-C^, ChB; 
- F^*«L<if^^-ti-. *»-3yu-PtR»3«W* 

7 s -< x^©fifi^(g^$-B-sci^r^*„ ±ea<»^y 
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0* F (5 5"C> *<J>U »i*©^>;-7W^[*l±3 

[0 04 2] 06 "i. La,Z r j 0,©^^5S(C*J 

jVa^TO^mmmLttmLtciiO-C La 

, Z r , 0,fR'-< U +a-r a l/ttomxms.. ±I5al* 10 

[0 04 3] (»i«?IJ2) vlsZ^Zsfr^Z-bZs IE 

S(EBPVD) €rffi^T^flJLfc 0 ±fB=i-f-^>^ 

4. #t&£Stt (»«PWA 1 4 8 0 («2# 
M) ) tCtSLfc. iie^-f-^ >^'PH2X«. 3. 2 
x 1 O-'To r r, F"£^:7P-5 0 s c 

fc. wait. 'Hn9n-Mt&®<DWimm.wimzm& 20 

5, 0 8 7, 4 7 7^(c4>pg^5nrt,>-s„ ±fe«ftjs 

KB. *t»«fKttl 840* F ( 1 004°C) ib, Jb 
f-JS^jJi 6PJSM£ T-Cggj&t* 5 . 2 5 W > J- (1b 1 
3. 3 cm) £ L-T?T->fc„ iffi^-f p£?p— rtHs^ 5 

0. 8 A, 1 0, 0 0 0 hP>f- 
A£^3tt&C£CCj:oT«{t3t»-ft:. ±K«*&iBM 

LajZrjO^^^-iLfc. lIBa-r-* 
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X,Me]fjT£^-f. *©@«fi-**-^tt. /<-fo*a-JHS 

«ks«-#. Jgflt 3 n/c^^ y + a - f •< > ppucmm 3 

nrc^-SC <t?:^:T^©-C$>-5>„ 

[0045] cn*r-4^W*ifW<clQtflfi«:J:o-cs ; ; 

^Riy'#*n*tT -5 c £ #-e £ a c £ itWQ r * 5 5 . 

[0 1 ] -5>£>i*-JU:3*- hA^n^p-;H* (A) 
©fl&JMftaHfttf* £ )VBM<DV> )V a - r ©ttftflHS 
(B) Sr^Lfca, 

[02] 02«. u?a~)lffi&fc$:&f&-?&tcib 

team* a ten t b »&#©& * >Ti-a-©iH«** l & 
0„ 

[03]03«. ^fSSftLBtitJg-fee'S » ^a— f-^ 
>^£*febfci§£ (A) . Or ^USft: 

±(C-fe7 5 ^^3-^^>y?riiL/cl«^ (B) . ±IE 

h £±ib (B)©t7;-; ^tB©ra©*rae* 

^L-fcifc*:0 (C) o 
[04] Z r O j - L a 2 O 3 ©f B0„ 
[05 ] gfc«©-fe7 3 9 *tm©«!ie** ZinLtcm. 

[06 ] sbm©*^ 3 ? *7ttm<Dm&m&%tz*Ltc 

00 

[07] a-^>y-6ffi©X*IS9r-'«*-->*S":U;fc 
0= 

1 0- ••£# 

1 5 =»- h 

2 O-aVo^d-jH 
2 2' 
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